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7 The method of claim 3 wherein the initial adsorbent 
volume and at least one subsequent adsorbent volume are 
located in separate canisters that are connected to permit 
sequential contact by the fuel vapor „ Aon ^ nt 

8. The method of claim 1 wherein the initial adsorbent 
volume and the subsequent adsorbent volume are activated 
SE? derived from materials selected from the group 
casting of wood, peat, coal, coconut, lignite, petroleum 
pitch, petioleum coke, coal tar pitch, fruit pite, nut shells 
Lwdust, wood flour, synthetic polymer, 
having been activated by a process selected from titegroup 
consisting of chemical, thermal, and combined chemical/ 
thermal activation methods. . . nt 

9 The method of claim 1 wherein the initial adsorbent 
volume and the subsequent adsorbent volume 
materials selected from the group consisting of zeolites 
porous silica, porous alumina, pillared clays, and molecular 

Sie iO S The method of claim 1 wherein the initial adsorbent 
volleW the subsequent adsorbent volume are porous 20 

^UTte method of claim 1 wherein the subsequent adsor- 
bent volume exhibits adsorption capacities achieved by 

V lT£eS£ of claim 11 wherein the volumetric 
dilution is accomplished by the addition of a non-adsorbing 
filler as a co-ingredient by an addition process selected from 
*e group consisting of addition with the activated carton 
raw material prior to activation, addition with the adsorbent 
Sfore forming into a shaped particle or monolith, and a 

combination thereof. „„i„ mP trir 
13 The method of claim 11 wherein the volumetric 
dilution is accomplished by forming the adsorbent mto high 
voidage shapes selected from the group consisting of stars, 
hollow cyUnders, asterisks, spirals, cylinders, and config- 

^.^method of claim 11 wherein the volumetric 
dilution is accomplished by forming the adsorbent into a 
honevcomb or monolith shape. 

15 The method of claim 11 wherein the volumetiic 
dilution is accomplished by the use of inert spacer, particles 
trapped air spaces, foams, fibers, and screens external to the 

adS 16*The method of claim 12 wherein the non-adsorbing 
filler is a solid after processing. ,. 

17 The method of claim 12 wherein the non-adsorbing 
filler'is volatized or combusted to form voidages larger than 
50 A width within the shaped particle or monolith. 

18 In a method of reducing fuel vapor emissions in an 
automotive evaporative emissions control system compns- 
Z removing at least one volatile organic compound from a 
volatile organic compound-contakring fuel vapor by « 
the fuel vapor through a vapor adsorbent, the improvement 
comprising sequentially routing the fuel vapor through an 
S adsorbent material-containing volume wherein the 55 
Sal adsorbent material is characterized by 
adsorption capacity at 25° C. of greater than 35 g "-butane^ 
betw<*n vapor concentrations of 5 vol % and 50 vol % 
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n-butane before routing the fluid stream through at least one 
subsequent adsorbent-containing volume prior to venting to 
the atmosphere wherein the subsequent adsorbent- 
containing volume is characterized by an incremental 
adsorption capacity at 25° C. of less than 35 g n-butaneVL 
between vapor concentrations of 5 vol % and 50 vol % 

"'^The method of claim 18 wherein the initial adsorbent 
volume and the subsequent adsorbent volume are located in 
a single automotive evaporative emissions canister. 

20 The method of claim 18 wherein the initial adsorbent 
volume and the subsequent adsorbent volume are located m 
separate canisters that are connected to permit sequential 

contact by the fuel vapor. _ nArn A V . nt 

21 The method of claim 18 wherein the initial adsorbent 
volume and the subsequent adsorbent volume are activated 
caS derived from materials selected from the group 
consisting of wood, peat, coal, coconut, lignite, petroleum 
pUch, petroleum coke, coal tar pitch, fruit pits, nut shells 
sawdust, wood flour, synthetic polymer, and natural polymer 
and activated by chemical and/or thermal activation meth- 

° d 22 The method of claim 18 wherein the initial adsorbent 
volume and the subsequent adsorbent volume are inorganic 
materials selected from the group consisting of zeolites, 
porous silica, and molecular sieves. 

23 The method of claim 18 wherein the initial adsorbent 
volume and the subsequent adsorbent volume are porous 

The method of claim 18 wherein the subsequent 
adsorbent volume exhibits adsorption capacities achieved by 
volumetric dilution. . • 

25 The method of claim 24 wherein the volumetric 
dilution is accomplished by the addition of a non-adsorbing 
filler as a co-ingredient by an addition process selected from 
STgSap consisting of addition with the activated I carton 
raw material prior to activation, addition with the adsorbent 
before forming into a shaped particle or monolith, and a 
combination thereof. , , . . 

26 The method of claim 24 wherein the volumetric 
dilution is accomplished by forming the adsorbent into high 
voidage shapes selected from the group consisting of stare, 
hollow cylinders, asterisks, spirals, cylinders, and config- 

"^"Thrmethod of claim 24 wherein the volumetric 
dilution is accomplished by forming the adsorbent into a 
honeycomb or monolith shape. 

28 The method of claim 24 wherein the volume nc 
dilution is accomplished by the use of inert spacer particles 
trapped air spaces, foams, fibers, and screens external to the 

ad 29 b The method of claim 25 wherein the non-adsorbing 
filler is a solid after processing. ,,«„,!,:„„ 
30 The method of claim 25 wherein the non-adsorbing 
filler'is volatized or combusted to form voidages larger than 
50 A width within the shaped particle or monolith. 
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volutneofv^^ 

adsort^^ 

canisterj 

causedtofl^^ 

aEOitionofthead^^ 
vol^Kne^fva^ 




jjocessselected^^ 
ofcheinicaU^ 

initiab^^ 
andthejubseau^ 

^sorbentnm^^ 
zeglit^orou^^ 
4 L _j Si ecanis^^ 

andthesubsea^^ 

sub^eguentv^^ 
achievedJxvolui^^ 
volumetric^^ 



before fnrmirr a ^haned partickor 
i — pliflL and a comMnajonihereof, 
^ L _jU kijl nj^ gf .loim d« wherein the 
vol^gneaicdilution i« a^ornplished by 
f a£mjl3j:lhQ o^»rhentmateTiaijntohigh 
^A» r sha pes selectedJ siILthg^QUB 

^ndgtinP Of ^8,^10^111^ 

asterisl^jpiml^ 
ribbons. 

1L _Th- canister of claim 49j^greinthe 
dilution is accompJishgdbYJa 
^cnrhent fomedJrjg^hoilgMlb^ 
rnrvnnlith shape. 

^j^n^r »f Haim 48 whereinthe 
volumemc djlutipn is accomBlistedJajhe 
i^lujioiLgfinert^^ 

adsorbent. 

53^Thficamster -fcMm 49 wheiejnjhe 
^^c^hinp filler is a solidafter 
processing, 

54^Tb^carugeLof^i 40- wherein the 
non^diotbjngfiller is volatized or 

cornbjy.tejL^^ 

^ within the shaped^artjcleor 

monolith. 



